Though osteomalacia is fundamentally a disease due to vitamin D deficiency and dietary calcium shortage, it is made manifest or aggravated by a host of predisposing factors among which the processes of reproduction deserve special attention. Pregnancy and lactation, albeit normal physiological phenomena, make additional demands upon the calcium and phosphorus supplies of the mother, so that diets adequate under ordinary circumstances become deficient during reproductive activity. Our previous reports (1, 2) on the metabolic data of eight Chinese lactating women, with or without osteomalacia, have demonstrated that the drain of lactation varies with the stage of lactation and the quantity of milk secretion. During late lactation when milk yield is small, positive balances in calcium and phosphorus can usually be secured with the addition of vitamin D, even when the intake of minerals is moderate or limited. However, in early lactation, especially if abundant, the loss of calcium in milk is so great that a high intake of calcium is essential in addition to adequate vitamin D supply to prevent depletion of skeletal store. Therefore, if nursing is maintained on dietaries deficient in vitamin D and calcium, as is often the case in China, skeletal demineralization will inevitably result.
Though osteomalacia is fundamentally a disease due to vitamin D deficiency and dietary calcium shortage, it is made manifest or aggravated by a host of predisposing factors among which the processes of reproduction deserve special attention. Pregnancy and lactation, albeit normal physiological phenomena, make additional demands upon the calcium and phosphorus supplies of the mother, so that diets adequate under ordinary circumstances become deficient during reproductive activity. Our previous reports (1, 2) on the metabolic data of eight Chinese lactating women, with or without osteomalacia, have demonstrated that the drain of lactation varies with the stage of lactation and the quantity of milk secretion. During late lactation when milk yield is small, positive balances in calcium and phosphorus can usually be secured with the addition of vitamin D, even when the intake of minerals is moderate or limited. However, in early lactation, especially if abundant, the loss of calcium in milk is so great that a high intake of calcium is essential in addition to adequate vitamin D supply to prevent depletion of skeletal store. Therefore, if nursing is maintained on dietaries deficient in vitamin D and calcium, as is often the case in China, skeletal demineralization will inevitably result.
A similar chain of events probably occurs in pregnancy. In this part of the reproductive, cycle nutritional requirements are increased to provide building material for the fetus and its adnexa and for the development of maternal tissues such as the uterus, mammary glands and other organs, in order to meet the demands of labor and parturition and to prepare for milk secretion. The quantitative aspects of the question are not accurately known, but may be approached from the chemical analysis of fetuses at term and at various ages. Givens and Macy (3) and Macy and Hunscher (4) have shown the average calcium content of the human fetus at birth to be about 21 to 23 grams; Coons et al. (5) give similar estimates, while McIlroy (6) puts the figure considerably higher, namely, at 30 grams. The average phosphorus content of the fetus at term is approximately 14 grams. The whole subject has been reviewed by Macy and Hunscher (4) and by
Garry and Stiven (7) . It is generally accepted that the mineral needs of the fetus are insignificant during the first four months, but from then on they increase rapidly so that about two-thirds of the total are deposited during the last three months. Therefore, a minimum of 200 mgm. of calcium and 100 mgm. of phosphorus per day should be retained by the mother during the last three months of pregnancy in order to satisfy the fetal requirement without drawing upon the maternal mineral store. These estimates, though they are from Western sources, may serve to indicate the magnitude of drain upon the maternal tissues during pregnancy if living conditions and dietaries are incapable of supporting such a degree of mineral retention, as they appear to be frequently in China. The primary purposes of the work to be reported in the present communication are to observe the calcium, phosphorus and nitrogen metabolism of patients with osteomalacia during pregnancy, to compare it with that of individuals without skeletal decalcification and to assess the relative importance of vitamin D, calcium and phosphorus intake in securing adequate mineral balances for the added requirements of gestation.
PROCEDURE
All the patients were studied in the metabolism ward where diets were quantitatively prepared and served, and excreta completely collected. The diets were practically free from vitamin D except those containing small amounts of eggs. They were low in calcium but, when desired, the calcium intake was raised by administering 255 
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._ 5 a 7.7 per cent solution of calcium lactate. Distilled water was used for cooking and drinking. The diets were quantitatively consumed with the exception of a few instances. The refused food or vomitus, as the case may be, was then separately analyzed and subtracted from the day's intake. The ward routines and chemical methods for the analysis of food, excreta and serum were described previously (1, 2, 8) . The metabolic periods were four days each.
RESULTS
This study includes ten Chinese women admitted during various stages of pregnancy. For convenience in presentation, these subjects may be divided into 3 groups according to the condition of their skeletal system. Group I consists of three cases which may be considered, for our purpose, as normal controls, there being no tetany, nor roentgenologic evidence of osteomalacia. Group II contains four subjects, all of whom showed mild osteoporosis, and three of whom had active tetany prior to the metabolic studies. Group III is composed of three patients with advanced osteomalacia, with marked skeletal rarefaction, deformity and fractures. This classification is only approximate because slight depletion of the mineral contents of bones may be passed as normal and small differences in the density of bones from case to case are not detectable by x-ray examination. Moreover, the current state of vitamin D nutrition, as shown by the metabolic behavior at the moment, may not always correspond with the condition of the skeleton. However, there is a general parallelism between the skeletal condition and the state of vitamin D store as revealed by metabolic observation in those patients receiving no prior vitamin D medication. Figure 1 and Table II given level of intake also depended upon the calcium intake. As the latter was gradually raised from 150 to 1000 mgm., there was a progressive diminution of the negative phosphorus balance on the low phosphorus intake and a similar increase of the positive phosphorus balance on the moderate phosphorus intake. This dependence of both calcium and phosphorus balances upon the calcium intake indicates that calcium is a more important limiting factor in the metabolism of the two elements, an observation which has already been described in our previous studies (9, 10) .
Nitrogen balances remained fairly satisfactory. Serum calcium did not vary significantly throughout the periods of observation, but there was a tendency for serum inorganic phosphorus to fluctuate with the phosphorus intake.
In a previous communication (11) Figure 2 and Table II 18) , while on high calcium intake, the stool calcium was much reduced, and the urinary calcium much increased. As the reduction of calcium in the stool was greater than the increase of urinary calcium, the net balances exceeded those of previous periods on similar high intake. The last 6 periods showed even better calcium retention. During Periods 22 to 24, the average daily retention was 693 mgm., namely, 55 per cent of the intake.
Phosphorus balances remained positive throughout, more so after Vigantol administration. Periods of high phosphorus intake were not necessarily associated with greater phosphorus retention than periods of moderate phosphorus intake. In fact, the average daily retention during all the moderate phosphorus periods was slightly more than that during all the high phosphorus periods, undoubtedly because of the limiting effect of low calcium intake during the latter.
Serum calcium and phosphorus both showed a tendency to rise after vitamin D therapy. The rise of serum phosphorus was particularly striking. The nitrogen balance remained excellent throughout.
In comparison with the preceding case, this patient probably had even scantier vitamin D store, because the urinary calcium was absent from the beginning of the experiment. The unusual ability to maintain a positive calcium balance on a low intake during the first 3 periods is to be explained by her previous low calcium intake, which was quite likely the case. In agreement with this supposition is her inability to maintain a balance when the low calcium intake periods were repeated immediately after 3 periods of high intake. However, further depletion of the scanty vitamin D store probably played a contributory r6le in the difference in behavior between the first and second series of low calcium intake periods.
In spite of inadequate vitamin D store, an intake of approximately 1300 mgm. of calcium resulted in adequate retention for the heightened requirements of pregnancy. However, the supply of vitamin D constitutes a more fundamental solution to the problem. Thus, after Vigantol administration in this case, not only did the urinary calcium appear, the calcium balances on high intake improve and the serum calcium and phosphorus rise to normal, but also positive balances were maintained on low intake. With adequate vitamin D supply the calcium intake necessary for the requirements of pregnancy could be considerably reduced from 1.3 grams.
Comment. These three patients are alike in possessing normal skeletal mineral store, but they differ in the state of vitamin D nutrition. The first subject apparently had an adequate store of vitamin D so that 13 four-day periods of a diet low in vitamin D failed to elicit any evidence of depletion. The average daily calcium retention on high intake was 284 mgm., namely 28 per cent of the intake. The vitamin D store of the second subject was not so adequate, in that signs of depletion began to occur after a similar period of study. However, the extent of calcium retention was approximately the same, namely 263 mgm. on high intake, or 26 per cent. The third patient showed evidence of depletion even earlier in the course of observation than in Case 2. Still, the extent of calcium retention on high intake remained satisfactory (28 per cent during Periods 4 to 6 and 37 per cent during Periods 10 to 12). These observations indicate the frequency of the existence of early or subclinical vitamin D deficiency as in the second and third patients. Such deficiencies cannot be recognized unless detailed metabolic observations are made. In such cases, however, high calcium intake (1 to 1.3 grams) exerts an ameliorative influence and even promotes sufficient calcium retention for the augmented requirements of gestation. On the other hand, vitamin D is such an economizer of calcium that in the presence of a lower level of calcium, as is the rule here, an adequate supply of vitamin D is imperative, especially during periods of reproductive activity.
Group II. Early or mild osteomalacia Case 4, Mrs. L. C. F. Though this 19-year-old primipara had no history or clinical evidence of osteomalacia or tetany, a roentgenologic survey of the skeleton showed slight but definite osteoporosis. Similar to Case 3, a low calcium-high phosphorus regimen alternated with a high calciummoderate phosphorus regimen, covering a total of 18 four-day periods from the eighth month of gestation to term. The first series of 6 periods (Table III) witnessed a slightly positive calcium balance on an intake of 215 mgm. per day and a substantial gain (averaging 401 mgm. daily or 31 per cent) on an intake of 1275 mgm. per day. But, as the studies proceeded, a negative balance prevailed on a low intake, and retention on a high intake steadily diminished so that during the last 2 periods hardly any calcium was retained. This extraordinary behavior indicates the markedly defective intestinal absorption of calcium usually seen in advanced vitamin D deficiency.
Phosphorus balances were slightly positive throughout, but they tended to be less so with progress of time, corresponding to the behavior of calcium balances. Serum calcium remained constantly between 8 and 9 mgm., while inorganic phosphorus, slightly above 3 mgm. at the beginning, went down to 2 mgm. per cent towards the latter part of the studies. Phosphatase was slightly above normal, mostly between 4 and 6, but on occasions above 7 Bodansky units.
The point worthy of note in this patient is that, in severe vitamin D depletion, even an intake as high as 1275 mgm. calcium may not enable the patient to maintain a positive balance. This fact may serve to support the contention that adequate vitamin D plays a more important role than high calcium intake in promoting calcium gain.
Case 5, Mrs. S. P. S. This subject, aged 29
years, para IV, may be characterized as a case of mild osteomalacia and latent tetany. Her studies during 7 four-day periods between the fifth and sixth months of gestation showed slightly negative calcium balances on an intake of 260 mgm. and an average daily retention of 363 mgm. on an intake of 1197 to 1266 mgm. (Table III) . The same dietary regimen was repeated eleven days after spontaneous abortion of twin fetuses. Both the negative balances in calcium on low intake and the positive balances on high intake (averaging 302 mgm. daily) were essentially the same as those during pregnancy. Nor were there pronounced differences in phosphorus retention between the observations during pregnancy and those after delivery. However, there was an unquestionable tendency for both serum calcium and phosphorus to rise after parturition. Whereas before delivery serum calcium varied between 7.14 and 8.47 mgm., its range after delivery was between 7.24 and 8.96 mgm. per cent. Likewise, serum phosphorus, varying between 1.73 and 2.24 during pregnancy, was from 2.11 to 3.47 mgm. per cent after delivery. In this patient moderate vitamin D deficiency was present, as evidenced by the low serum calcium and phosphorus, the absence of calcium in urine and the failure to retain larger amounts of calcium than she did in the face of mineral shortage in the skeleton.
This patient gave us the opportunity to compare the metabolic behavior of the same individual during pregnancy with her behavior postpartum and uncomplicated by lactation. The results revealed no essential difference between pregnancy at the fifth and sixth months and reproductive rest, as far as the mineral balances were concerned.
Of course, one is aware of the fact that during pregnancy a goodly portion of the retained mineral goes to supply the fetus and its adnexa, while during reproductive rest all remains in the maternal tissues. This is probably the explanation for the tendency of the serum calcium and phosphorus to rise after the termination of the pregnancy without any change in the dietary regimen and without any addition of vitamin D, as shown by this patient.
However, there was no extra demand over and above what was required by the products of conception for growth and development. This is in distinct contrast to the state of affairs in active and early lactation where, it has been demonstrated (1, 2), the metabolic processes are so greatly stimulated that calcium has to (Table III) . She was given for the first 2 periods a low calciumhigh phosphorus diet, and successively for 2 periods each, two diets similarly low in calcium but progressively lower in phosphorus. On the low calcium intake (142 to 205 mgm. per day) the average balance was slightly positive and a considerable proportion of the calcium output was in the urine, showing that vitamin D action was operative. When this series of diets was repeated, but with the calcium intake raised to 1000 mgm. a day (Periods 7 to 12), the average daily bal-ance was 195 mgm., and the urinary calcium, though smaller in relation to the total output, was still considerable, showing that her response to high intake was fairly satisfactory by reason of the prior vitamin D store. However, that this was not the best performance of which the patient was capable was demonstrated by the observations during the subsequent 11 periods in which vitamin D in daily doses of 1 cc. of Vigantol, or 12,000 international units, was given. The first 6 periods on vitamin D therapy were on low calcium regimen (Periods 13 to 18), and no obvious difference was noted in the calcium balance, but, subsequently, during Periods 19 to 23, while on high calcium diet, definite changes took place. Not only did the average daily retention improve to 386 mgm., but also the urinary calcium increased greatly. The urinary calcium averaged 221 mgm. per day, amounting to 36 per cent of the total output, signifying that intestinal absorption of calcium had improved so that much more calcium was absorbed than could be retained.
Phosphorus balances varied not only with the levels of phosphorus and calcium intake, but also with the state of vitamin D nutrition. All the high phosphorus periods (1 to 2, 7 to 8, 13 to 14 and 19 to 20) were associated with considerable positive balance, especially in periods of high calcium intake and after Vigantol therapy. In periods of moderate phosphorus intake (Periods 3 to 4, 9 to 10, 15 to 16 and 21 to 22), the balances, which were negative prior to vitamin D therapy, became positive afterwards. Low phosphorus periods showed slightly negative balances, the degree of phosphorus loss remaining uninfluenced by the high level of calcium intake or by the vitamin D therapy.
Serum calcium, fairly normal to start with, tended to fall as studies progressed until vitamin D was given. After this it slowly returned to the initial value. A more definite rise occurred in the level of serum inorganic phosphorus after Vigantol administration.
This patient, though clinically similar to the preceding patient, was somewhat different in metabolic behavior, in that urinary calcium persisted in significant amounts, indicating the presence of a greater store of vitamin D. However, that this store was not the optimum was shown by the improvement in calcium balance, the increase in urinary calcium and the rise in serum phosphorus subsequent to Vigantol administration.
Comment. The four patients in this group are united by the presence of a mild degree of skeletal osteoporosis, but they vary in their metabolic behavior by reason Therefore, as a group, these patients all showed mild but definite osseous evidence of previous vitamin D deficiency, but at the time of observation the metabolic behavior indicated a greater current deficiency of the vitamin in Cases 4 and 5 than in Cases 6 and 7, in which some cod liver oil had been given prior to the observations. In severe deficiency (Case 4), high calcium may be of no avail in promoting sufficient calcium gain for the fetal needs, although in moderate deficiency (Case 6), it is capable of doing so. With adequate vitamin D supply, high calcium intake will enable the patient not only to take care of the demands of pregnancy, but also to store enough calcium for the reparation of her depleted skeleton. Thus, in the treatment of this group of patients, adequate vitamin D therapy, as well as high calcium intake, is necessary.
Comparison of this group of patients with mild skeletal decalcification with the previous group without bone lesions shows no essential differences in metabolic behavior except insofar as they are related to the state of vitamin D nutrition. In the first group, absence of bone lesions is associated with an early or a mild grade of vitamin D deficiency, if it is present at all. On the other hand, in the second group where bony decalcification is already recognizable, usually severer grades of vitamin D deficiency are present if not previously treated. Whatever metabolic differences may exist between the two groups are to be accounted for by the differences in vitamin D store years, was admitted for study at the seventh month of her fourth pregnancy. She had severe osteomalacia with symptoms dating back eleven years, which was shortly after the birth of her first child. The metabolic data of 20 periods are presented in Figure 3 and Table IV. In the first 2 periods on an intake of 273 mgm. of calcium per day, the output, all in the stools, almost balanced the intake. Beginning with Period 3, the intake was raised to 1473 mgm. daily. During the first 3 periods on the augmented intake, there was, on the average, a daily retention of 323 mgm., or 22 per cent of the intake. This degree of retention may not be abnormally low for a person with a normal skeleton, but for a patient like this with such extensive bony decalcification, together with absence of urinary calcium and low serum calcium and phosphorus, it indicates poor intestinal absorption or severe vitamin D deficiency. The correctness of this interpretation is shown by her response to Vigantol therapy which was given from Period 6 to 13. From Period 7 onward there was a progressive decrease of stool calcium and, at the same time, the appearance of a considerable amount of calcium in the urine. The average daily retention from Period 11 to 20 was over 1 gram or 70 per cent of the intake. If the last 4 periods, in which the phosphorus intake was raised, were considered alone, the retention averaged 1133 mgm. a day or 77 per cent of the intake. The amount retained would enable the patient not only to meet the requirements of pregnancy, but also to repair her depleted skeleton. Her symptoms were considerably improved.
Phosphorus balances were generally parallel with calcium balances. Serum calcium, 6.58 to 7.18 mgm. per cent during the low calcium periods, was raised to a maximum of 7.90 mgm. per cent during high calcium periods. After Vigantol administration, a slight further rise occurred, but the highest figure reached was only 8.36 mgm. per cent. Serum inorganic phosphorus, 1.45 mgm. per cent to start with, remained at this level until vitamin D administration, after which it showed steady elevation, the maximum being Retention of phosphorus corresponded with that of calcium. Serum calcium was slightly but definitely raised and inorganic phosphorus was markedly elevated after Vigantol therapy.
Case 10, Mrs. Y. W. L. This woman of 43 years of age with severe osteomalacia of four years' duration was observed continuously from the third to the tenth month of her fifth pregnancy. For a year previously she went through detailed metabolic studies during which Vigantol 1 cc. daily (12,000 international units of vitamin D per cc.) was given for forty days (ending January 28, 1934) with considerable improvement in metabolic behavior, as well as clinical symptomatology. Observations during the present pregnancy were begun on September 19, 1935, on a diet containing 304 mgm. calcium per day ( Figure  4 and Table IV.) On this diet (Periods 1 to 4) more than half of the intake of calcium was retained. This was true of the next diet containing 461 mgm. calcium per day (Periods 5 to 7), indicating satisfactory circumstances. Even when the diet calcium was reduced to 88 to 126 mgm. per day (Periods 8 to 16), balances, on the whole, were even, showing the remarkable power of conservation of calcium in a patient with osteomalacia when a prior store of vitamin D had been present.
From Period 17 on, the calcium intake was raised to 1959 mgm. per day. During the first 2 periods of high calcium intake, associated with very low phosphorus intake, the calcium retention averaged 907 mgm. per day, or 47 The last 4 periods prior to delivery, however, were associated with poorer retention of both calcium and phosphorus. The explanation was not clear, although the discontinuation of hydrochloric acid administration, which had been given during Periods 39 to 45, might conceivably have removed a factor that promoted absorption. An alternative would be that with prolonged high calcium intake the skeletal store was gradually being replenished, rendering mineral retention less urgent. In support of this supposition, there seemed to be a slight general trend toward decreasing retention throughout the periods of high calcium intake.
Both serum calcium and inorganic phosphorus were within lower limits of normal at the commencement of the observations. Serum calcium varied but slightly except for a tendency to decrease during periods of low calcium intake, and a tendency to increase after vitamin D addition and after iron therapy. Serum inorganic phosphorus fluctuated more widely. In general, it varied directly with the phosphorus intake. While the latter was maintained on a constantly high intake, vitamin D administration was associated with a definite rise and iron therapy with a distinct lowering of serum phosphorus.
There are several points of interest in this patient with advanced osteomalacia. First, while vitamin D was operative a minimal intake of calcium was associated with an even balance, and a high intake with a retention of 40 to 50 per cent. Second, as observations proceeded, there was a tendency to a decreasing retention. This was considered to be related to a gradual replenishment of the skeletal store rather than to any interference attributable to later stages of pregnancy. Finally, the adverse effects of iron on calcium and phosphorus balances deserve attention. While both calcium and phosphorus retention may be reduced under iron therapy, serum phosphorus may fall with a rise in serum calcium. This phenomenon has been utilized in the treatment of hypocalcemia and hyperphosphatemia associated with chronic advanced renal insufficiency (13).
Comment. The three patients in this group, though they were alike in showing marked skeletal decalcification,, deformity and fractures, again varied in their metabolic behavior on admission on account of the varying store of vitamin D acquired prior to the studies. Thus Cases 8 and 9 were deficient in vitamin D, while Case 10 exhibited evidence of a considerable store when the studies were begun. Cases 8 and 10, under adequate Vigantol therapy and high calcium and phosphorus intake, consistently showed a retention of calcium and phosphorus considerably over and above the requirements of pregnancy, proving that in osteomalacia it is possible for the patients under such a regimen to gain sufficient minerals for the skeletal reparation as well. The mineral retention in Case 9 was not as much as expected, probably due to the inefficient manner of administering vitamin D. When large amounts of calcium and phosphorus are required for the growth of the fetus as well as for the replenishment of the depleted skeleton of the mother, as in Case 23 grams of calcium) may have to be drawn from the maternal store. This alone may not constitute a serious loss to the mother. On the other hand, in the absence of vitamin D, the mineral loss will be much greater than that imparted to the fetus. Under such circumstances, pregnancy plays an important r6le in the causation of osteomalacia. Moreover, pregnancy is usually followed by prolonged lactation, which constitutes a much greater drain upon the maternal skeletal store. Such a reproductive cycle frequently repeated under an inadequate supply of calcium and vitamin D will inevitably lead to the development of osteomalacia.
As to the actual level of calcium that may be considered adequate to meet the needs of gestation, our data do not give a clear-cut answer. In the first subject who was presumably normal from the standpoint of vitamin D nutrition, an intake of 1 gram of calcium was necessary to bring about sufficient retention for the fetal needs. In individuals (Cases 2, 3 and 6) in whom the vitamin D supply was limited, or beginning to be depleted, an intake of 1.0 to 1.3 grams of calcium seemed also adequate for the gestatory requirement. There was evidence that, in the presence of greater supply of vitamin D, they could acquire the same degree of retention on an intake level considerably lower than 1.3 grams (Case 3). However, in severe grades of vitamin D depletion, an intake of 1.3 grams, or higher, of calcium would not maintain the individual in balance (Case 4). These data all go to show that vitamin D is a more important factor than the actual level of calcium intake in determining the extent of rentention, provided a reasonable amount of calcium is present in the diet. As to phosphorus, its utilization depends a great deal on that of calcium. As Chinese dietaries contain good amounts of phosphorus, adequate calcium retention usually means adequate phosphorus retention. Likewise, there is apparently no difficulty in nitrogen metabolism with usual Chinese dietaries.
A comparison of the data of these subjects showing varying skeletal condition and vitamin D store with those of presumably normal women in pregnancy available in the literature shows greater degree of mineral conservation in our patients. Toverud and Toverud (17) made short periods of observation on thirty Norwegian women living in a home for expectant mothers during the last two to three months of pregnancy. Negative calcium and phosphorus balances were the rule on the usual home diets, but positive balances were sometimes observed after the intake of calcium and phosphorus had been increased to 1.6 to 2.0 grams. Coons et al. (5) reported the results on 2 groups of women, one in Chicago, the other in Oklahoma. With an average intake of 1.4 grams calcium and 1.6 grams phosphorus, adequate retention for gestatory needs occurred in the Southern women, but not in the Chicago women, the difference being attributed to the influence of sunshine. Macy and Hunscher (4), from a compilation of data in the literature on mineral utilization during pregnancy, concluded that during the last three months an intake of 1.4 to 1.5 grams of calcium and 2 grams of phosphorus was necessary to secure adequate retention for the demands of pregnancy. On the other hand, in our subjects 1.0 to 1.3 grams of calcium seemed adequate for the requirements of pregnancy, even when the supply of vitamin D was limited. With optimum vitamin D nutrition calcium requirement may be lowered.
This relative conservatism shown by our patients cannot be entirely due to the depleted skeletal store which would cause calcium to be retained with great avidity because the patients in the first group without obvious osseous decalcification exhibited the same phenomenon. Another important factor seems to lie in the previous level of intake. When the dietary habits accustom the subject to a lower intake, the added requirement for reproductive activity will be correspondingly lower. Furthermore, vitamin D plays such an important role in conserving calcium that its judicious use will make it possible to decrease the usually quoted requirement for a given state of physiological activity. The combination of previous low level of intake and existing vitamin D action probably explains the unusual ability on the part of five of the ten subjects in this series to retain calcium on intakes varying from 88 to 277 mgm. per day (Cases 3, 4, 6, 7 and 10). It is plain, then, that the so-called calcium requirement, contrary to current conception, must be regarded as a variable quantity conditioned by such factors as the prior skeletal store, the previous dietary custom, and the state of vitamin D nutrition.
SUMMARY
Data on calcium, phosphorus and nitrogen metabolism during the latter part of pregnancy were obtained on ten subjects showing various states of skeletal store and vitamin D nutrition. Given an adequate supply of vitamin D and calcium, patients with osteomalacia showed no inherent inability to retain minerals during pregnancy, compared with those with no skeletal depletion. The added requirement during gestation, unlike that in lactation, did not seem to go beyond fetal needs. However, such needs had to be filled at the expense of the maternal tissue, if the supply of vitamin D and minerals was inadequate. Under such circumstances, pregnancy plays an important pathogenetic r6le in osteomalacia inasmuch as it hastens the skeletal demineralization. While high calcium intake tends to ameliorate the effects of vitamin D deficiency, the latter conserves calcium. Of the two, vitamin D is probably more important, provided a reasonable level of calcium intake is available. The calcium requirement during pregnancy is conditioned by the prior skeletal store, the previous dietary intake, and the state of vitamin D nutrition.
